The total iron-binding capacity of serum has been estimated using a colorimetric method, a radioisotopic technique, and a method employing immunodiffusion. The modified isotopic technique described was considered to be the method of choice. The total ironbinding capacity starts to increase at an early stage of an iron-deficiency anaemia. It is decreased in infectious and malignant disease. Close correlation exists between the level of saturation of the total iron-binding capacity and the haemoglobin level in patients with uncomplicated iron-deficiency anaemia.
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In patients with disease of the liver a difference was sometimes found between the total ironbinding capacity determined by the immunodiffusion method and by the two other techniques, the values with the immunodiffusion method being distinctly lower. This suggests the presence in the serum of iron which is not bound to transferrin. It is possible that ferritin was present in the serum in these cases.
Iron is carried in the plasma bound to transferrin which is a /1 globulin. The total amount of iron which can be bound by transferrin has been used to measure the amount of the protein present in the plasma and has been termed the total iron-binding capacity. Earlier workers used colorimetric methods to determine the iron-binding capacity (Holmberg and Laurell, 1945; Kaldor, 1955; Laurell, 1947; Peters, Giovanniello, Apt, and Ross, 1956; Ramsey, 1957; Rath and Finch, 1949; Ressler and Zak, 1958; Ventura, 1952) . More recently techniques have been developed using radioisotopes of iron (Bothwell, Jacobs, and Kamener, 1959; Feinstein, Bethard, and McCarthy, 1953 ) and a third approach has been to use an immunological technique (Goodman, Newman, and Ramsey, 1958; Jager and Gubler, 1952; Soothill, 1962; Wright, 1959 (Bothwell and Mallett, 1955) . Iron was removed from the serum protein by adding 2 N hydrochloric acid. The proteins were then precipitated with 20% trichloracetic acid and separated by centrifugation. The iron in the supernatant was estimated colorimetrically using ax,ac'-dipyridyl; reading of the optical density at 525 m,u was made on a Uvispeck spectrophotometer. The amount of iron present was read off from a previously constructed standard curve.
A COLORIMETRIC DETERMINATION OF SERUM TOTAL IRON-BINDING CAPACITY The method of Peters et al. (1956) , also using ca,a'-dipyridyl, was chosen. Ferric ammonium citrate, 0-1 ml., containing 5 ,ug, of iron was added to 1 ml. of serum. After standing for 10 minutes 0 5 g. of iron-free Amberlite I.R.A. 410 resin was added. Barbitone buffer, pH 7 5, 5 ml., was added after a further 10 minutes and then allowed to stand for an equal length of time. The mixture was then centrifuged, 4 ml. of the supernatant solution taken, ac,cx'-dipyridyl added, and the optical density was read at 525 mit.
ISOTOPIC METHOD OF DETERMINATION OF TOTAL IRON-
BINDING CAPACITY The reagents used in the radioisotopic determination and our technique for determining the unsaturated iron-binding capacity and consequently total iron-binding capacity, are similar in most respects to the method described by Bothwell et al. (1959). 59Fe-labelled ferrous ammonium citrate was used and in the method described by Bothwell the buffer was added before the resin. The supernatant solution was counted in a small sodium iodide well type scintillation counter. 446
Initially a discrepancy was noticed between the results of the total iron-binding capacity determined by Peter's method and Bothwell's radio-isotopic method. In Bothwell's method the Amberlite resin is added to a relatively large total volume and sedimentation occurs rapidly. Inversion of the tube to prevent this results in some loss of the resin with its bound iron. When 0 5 g. of resin was added to the mixture of serum and radio-active ferric ammonium citrate before the buffer, mixing without inversion was possible and no resin was lost. After this the procedure was exactly that described by Bothwell. Results in close agreement with Peters's colorimetric method were then obtained.
IMMUNOLOGICAL METHOD FOR DETERMINING TRANSFERRIN
An immunodiffusion technique was used with a strong specific rabbit antihuman transferrin (Soothill, 1962) .
The diffusion was carried out in 1% Oxoid lonager no. 2 gel with a veronal bufferpH 7-5. The gel was applied to microslides. As shown in Fig. 1 , each 'antigen hole' was surrounded by an identical series of six 'antibody holes'. Antigen preparations were diluted. The unknown transferrin sera were used undiluted and diluted 1/8. The standards were diluted 1/2, 1/4, 1/8, and 1/16. The diffusion patterns produced by the known sera were matched with the patterns produced by the various dilutions of the standard. The concentration of the protein in the undiluted specimen can then be determined. Table I that our modification of the method gave values for the total iron-binding capacity which were about 10% less in duplicate tests on the same sera than Bothwell's method. Themodified radioactivemethod gives results much more in accord with the colorimetric method. This is shown in Table II . (Fig. 6) , and our work confirms previous studies (Beutler, 1957; Cartwright and Wintrobe, 1949; Zizza and Block, 1961 (Antila, 1962; Beutler, Robson, and Buttenwieser, 1958; Zizza and Block, 1961 In our study there is a significant correlation between serum iron value and the level of haemoglobin, although this has not been considered to occur by previous workers (Antila, 1962; Beutler, 1957; Verloop, Meeuwissen, and Blockhuis, 1958 ).
Beutler maintains that the level of the total ironbinding capacity only starts to rise when the level of the haemoglobin falls below 9 g. per 100 ml. (Beutler et al., 1958) . In Fig. 5 the level of the total ironbinding capacity has risen above the upper limit of normal (350 ,ug. per 100 ml.) before the haemoglobin has fallen to 11 g. In the absence of any complicating factor, therefore, it would seem that the level of the total iron-binding capacity rises at an early stage of iron deficiency.
Studies in the other pathological states confirmed previous findings. The depression of the total ironbinding capacity that occurs in malignant diseases was noted (Laurell, 1947; Verloop et al., 1958; Zizza and Block, 1961) . The finding of a normal total iron-binding capacity in myelosclerosis confirmed that of Laurell (1952) . In three patients with ulcerative colitis and three with Crohn's disease a low percentage saturation is similar to the result found by Zizza and Block (1961) in one patient with ulcerative colitis. In normal subjects the range of values closely paralleled those of previous studies (Antila, 1962; Hathorn, Gillman, Canham, and Lamont, 1960; Laurell, 1947; Mitchell, Halden, Jones, Bryan, Stirman, and Muirhead, 1960; Peters et al., 1956; Ramsay, 1957; Rath and Finch, 1949 Circulating ferritin is not found in measurable quantities in the serum of normal subjects but Mazur and Shorr (1948; 1950) showed its presence in shock, congestive heart failure, and cirrhosis of the liver. Reissman, Boley, Christianson, and Delp (1954) found that an increase in the serum iron occurred in animals subjected to liver toxins and that ferritin appeared in the serum in acute liver disease in man (Reissman and Dietrich, 1956 T. K. Sto/ceski, J. S. Malpas, and L. J. Witts removed when the patient became iron-deficient.
In the case of our two cirrhotic patients who have high serum iron levels (E.R. and P.Q., Table VI ) the percentage saturation of their total iron-binding capacity is lowest when calculated from the total iron-binding capacity obtained by the immunodiffusion method and when allowance is made for the presence of iron not bound to transferrin.
